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*7>S1^| &fetHr 71-^1 n}-. ^-^tt|^.JjL 7 ). ^flioj^jq. ^lojojH) -Jl^sl-^ 2 <3 <3 §^S]Jl, ^|1^« ^ 

2°J^ Afolofl ^fl^ojoj^. cq^ p*g A}-g-*}.^ ^^^^^-§-MOSFET«l $*&15L. *1H -g-MOSFETSl *flv3<g«ol 
*fl2°j«3 ^ ^Eflo^ ^)1<>|^-M0SFET A}-o|ofl p^^ofl ojgfl ^^5]^ ^o., °J Aj-^oll cflsfl 2<&7i]°-) «BW8=- 



cms, 

£. 1 



BEST AVAILABLE COPY 



^fl^ ^-200^-0061502 

tgAl)',| 

'« : 'd « tkWt 11 i: £l 

£ lafe 1^21 ^i^Ai^o)i ^v^sf^ ji^l^^-^s jaa^fe ^-^£c»ij7 £ ibfe n J^-g^c 
£ 2a^r ^2) ^i^A]oj]<^] ^IfHWm iL<*|^ ^^£ol3. £ 2b*r n aj^^S, 

£ 5a^r *k*$2) ^12^^01)0]] Aj-^s)-^ Jiojf^ cf^£o]^ £ 5b ^ n 2j^^^-Efl£, 

£ 6a^r ^2] ^3^a1^1<H1 Aj-cj-^ JLSfl^^l* a.^^ ^r^£olj7 £ 6b^r =L 

£ 7afe 1^2} ^13^a)^)o11 Aj-g-sj.^ 3.sfl#^^H iLo^i, ^-^£o]ji £ 7b ^ rz s^-i^E. 

£ 8afe ^14^a)^)<h) Aj-^g)-^ j^lfHiV^-i. iL^-br -a z. 8bfe =L *\*&^$\^, 

£ 9afe ^2) ;ifl4*]Alo)H Aj-<g-S}±= Ji°J^fe- £ 9b^r 

£. 10a #2fl2) Jl^)#Aj-^|s. jio^fe 51 iobfe n b] ^H^E, 

E lla-tr #efl2] JH^l^^l* ^.c^^ cftg£o|ji £ Hb^r 3. 

51 12fe XY^^EllAj Jl^)#Aj-^ll. j£o^i=. 

E 13£r ^Efl2l Jl^l#^^l^ <yA>^oll t||«- 2]^-|- Jioj^H 

*E^2) ^jS.-f-^ofl tfjg. "12] AJ<3 

101 : P^^S^ll 71^1 02 : P^«# 

103, 123 : P + $^S.*l|<8«K£:*}S-e| < 8«D 

105, 106, 107, 126 : N + ^aVE*!]^ 

108 : *Hi<8«U09 : P + *§«V£.*l]<go<i 

201 : *)H-g-MOSFET202 : M0SFET(i^^i^^-7| ) 

209 : ^^-a^-g-MOSFET 

- 2 - 



^■7))s.^ ^-2002-0061502 



« 

^Is^sVl- 3**3 a <H=H 4e> MOS^ U CCD*§ JUL 3H3&3-. 

^lfHWlt- f>. ^.Z) CCD*§ Jisfl^^lfe 3 e°l|.7HI 3-^*11^ VTR, =1*1«7MI^ 3 *M D i33 

f-3 *H-£fc, CMOS^l^^ 3L#3^r ji«B#-*^(«>l-f- 'CMOS4H '3 «-)7> sa^(«H 
# • ^ °1 c>3 3-3-3 3-°l^\ 1997M 120-125^ °1 CMOS-iiH^ 5 y 3.3V3 

"oJl «fl ^ SiJi, ^ul^^o] ^ji, ojaV^o] CM0Sa«3t¥^ o.S *H^€ =r &°-3, 41JL3333.3 n 3"3 ^ 

^S^S-lrOl ^o)l iQ-^fi ^ US/CMOS***** i«^<>l 5a^fe 3^3. 

,5. 10a ^ 2. lla^ CMOS -til 3 3 7l£:>fi(3Mi)* 33 Ji 0 ]^^ "c^E-l-^. £. lOb^ ^3l*i3--& 0 l ^ ^^-r^l 

nflsl sH^-a^^£.(potential phase diagram)3^ £. Hbfe ^3 tfl^ *]Jl*13"I-3 335€ "A3 

H#6ll£.33. 

S. 10a<Hl SL°1 33^, CM0S€33 7l«-<g(*|-4i)£-, P^«K£sH3#(301), P*§«}-£*ti3#( 301)3 ^33 
=L ^7}P*§&im 71 #(301)31 S 3 oil V#€ P^€*(302), P^<£lE*113#(301)3 i^ofl P^€#(302) 
3°11 «§^3 a. ^3-£r333-2_.S-3 3**}fe P*.^<fl:3E«fl«8q§(303 « 323), P*g€#(302) U P + ^S>£«H°J ^(3 
03H1 3*1) t-3*M3 fl-^SHW-'s.*! 3^SHr N + ^SaU^ 3(306), P^€#(302) ^ P + ^^•£^^°4(323)°1) 
Slsfl f-3333 xfl3-§-M0SFET (401)3 S-^)9J 0.3.3 3^3-& N + *§wh£333(305), P<§ >Sr£S|)7l #(301)3 g_ 
P^H*(302)3 ii#a^<Hl cfl^=S>7fl 333 7ll3H33-§- 5>fe *fl3-°rMOSFET(401), i^fKsour 
ce-follower)^33.3 3^3fe *fllMOSFET(402). % *r*8 -id ^333.3 3^-3-fe *)l2MOSFET(403)-g- ^l 
#3. 

CM0S4133 71-g-t^r *fl2MOSFET(403)-§r -f-Sfl 3 J j L 35-°fl <S;i33. 

ol 3^s]5.-b, ±^^^7}S] ^-S>1- ^)l3-?-sl-MOSFET(404), ^-g-(dark)#^ ^^*MOSFET(405). & 

-§-(light)#^^i4 1 -§-MOSFET(406), <H*#^^**MOSFET(405)3 JEfe S.efl9j<H] o]^-^^^^ 
sfl^lEl(407), S ^#^€*-8-MOSFET(406)Sl £fe ^^|°J^1 <£%Q »■§-§• ^^^-8-?!^^^ (408)S ^ 

*|2MOSFET(403)£ ^l3-¥-*VMOSFET(404)<Hl -a^^cl". c H##^^14 1 -8-MOSFET(405) ^ ^•§-1'^ ^^-g-MOSF 
ET(406)^8r ^)12MOSFET(403) ^ ^13^-*>MOSFET(404) Afo]^ x^cofl 94^^^ 

^11MOSFET(402), ^2MOSFET(403) ^ ^l3^-«l-MOSFET(404)-8: ^^^^(VDD ^ VSS) *H°)1 z) ^ <3l^ 
#cf. N + ^«V2.«)l < S o 4(306)^r ^11MOSFET(402)3 TllolEoi] <a^^cl-. 

p+ $#£*H<8^#(303 ^ 323)^8: ^^151^1 N + ^«V£^1^3(305)-& ^^^^CVDD)^ <&%Q*\. 

£ 10 ^ lloflAi CMOS^a-121 ^s^i 71^-^(450)^: DflE^^^EHS. ufl*l£H CMOS^ilol ^-^€^1-. 21" 

7l-g-a(450)-& 5. 12a^l S.<& ^i\}x\±.t\(V-i\]x) ; 451), ^r^^l^^EKH-ell^l^E^ 452), -?-s>e^ 

^l^Bl(404) S #^^(453 H ^^€^1-. 

£. 12a<^l ^.°J -?-*V^^^l^Ei(404)^ £. 10 % llofl ^-«1-MOSFET(404)3- ^S^. 

■&^el-^l(453)-a- ^r^e1]^l^&l(452)ofl Sl«fl <d^=l^ ^^^H*}'?! ^^^@)^^^1M0SFET(455)1- f-sfl S. 
' 10 ^ 1 lofl zl-zl" Ji<il zt MOSFET(405, 406) ^ ^ 7]n*}z\<AQ7 , 408H1 "S^^cl-. 
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£ 12b^r 7l£-i(Sfe 3^r§" a.<^^ ^^3171- £ 10 ^ 11^1 ^-S-4i°ll tfl-g-SRr ^'-2-^°tl 

^•^cf. 51 12b°11 31*1^, *fl°1^(cp R )7> ^H-g-MOSFET(401)£l ;HH:E°1] <y^sfa, o] H.efliAl±(X)7}- 
*fl2MOSFET(403)2j 7\)°]^) ^^JL, ^)^] (404) ^ #^^?](453)^ *fl2MOSFET(403)2) ±^°]} 

^-g-JL-sL, £ 10 ^ 11* #S*H, «W ^€ CMOSiM* w c v ^* 

<a7i, £ no)] iL?J 3*1^, el^l *] ;HH-g-MOSFET(40i)21 ?ti°mofl <y7>s]^ ^H^^ ej.oi3i»§o] ^oj-o. 
5. -a^sqj! N + ^tiV£^l^^(306)^r ^^^<a-(VDD)0-S 

e}3H ^<H1^ £ 10i Ji°J *lH-g-MOSFET(401)2l ^^((p R )^ S-f silts) #<&<LsL 

^•^^^^ 7l^>^N + ^«V£*H<g«(306)°fl^ 1 el^ofl kTCic°lS7> o]^o. ^ j- ^.g.^ ^ 

^a|7l?_Vo)]^, ^-^^^-f-SAi 7l^-5feN + ^H>£SfloJ«(306)ofl^, 

2)*fl <£a§s} nfl, ^^ofl #^5]J1 P*§lS^(302)-§- afl^^c}. ^^(VDD) ofEfl^S) #3) 

« M-EHm 2)7>*8 Sfl^-gr o] 03,30) ^oj-^-l: Ji^cf. 

^•fi^S*) 7]^SHr N+ ^aV£^]^^ (306)^1 ^flfc ^V*^ 4^ ^^tb^. ^ ^ <=>1 # 

€^«:^-S-, ;*)12MOSFET(403H :&•?)£) ^sj-# 1MOSFET(402)2) ri^^-g-^MI S^Sfl *fllMOSFET(402)2) 
iif -f-afl ^^nf. 

CMOS^S^^ Jl«t^°1 J1^1#^^H^, ^•g^S.*) 71^-S)-^ N + ^Ssil^ (306)2) ^ 
€ #7)~§-2] ^°fl 4^ "S^-SH #^2) i£3H=r *fllMOSFET(402)2] i^f^aj-o]) 2)S|) *)UMOSFET(402)2) £ 
^» *st) *1l2MOSFET(403H 

°1 ^-f, ^J:*ie)--I-2) ^-i- Q, ^^-^-^l 7l^^ N + ^ ^(306)2) 7)^-g-^ C ^leU #3#°M- 

^>^, V=Q/C°ltf. 51 13-8: °^H3-2) #2) u! #^^<a-7iS] *£<*)$!}. 

neiq-. 51 10°11 3*1^, %^Q^7\ CMOS^^ofl Jlfi:^ Jl^l*-^-^)^ N + *g H]r51^1<g« (306)o)] 
«fl ^-^^^^ ^^o] ^^^1 ^ 7 ]. SM£ 7lA§^-^:(C)o] ^7\*\JI, Al^^^S-ofl o^efl £ 

^2] ^4|-(V)7> 7)cfl^ <y:n>f. ^ 7 \i£ ^ ^Tfl ^^o] ojc}. 

ft !• 'go] o] s;-- t? 7f -gf t: 7] i; :a|- x|j 

-& ^^^r olelt): Sfl^Sl-71 tfitW o)*r°)& s-s) a. s-^j^ ^-^o] n)]^ %:% 



^112] jiafl#>S-58-*lfe, tiV51^]^^2l ^ ^E^6fl ^<>1 s)fe «l£^l^^^l ^ 

•S^-i- ^1 sfl ^>-g-*Vfe *!M-8-MOSFET» ^-^1^^ oflAial ^-^^^.o.^. ^s}^- 

<H1 S1?1 ^^21 i>i^^^(source-follower)2] -f-«fl #^«>^ 5J-g- f^lS Jl^]#^^H] 7 1 

^-g-^B^^^* ^Sfl ^--g-^Kr ^^i^^^-8-MOSFET^r % A2%^%^- *\°}<*] 7\^=f- 

^^.S. 7>^tf. ^tgo,] 4- ol Jl^#^-^-^l^ Cf-g-o) cj-O^V H^jfi 7>^)t)-. 
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9l^, alll^Slft-^fe =>- £3°) J42#*HS«~>MH} 3.A. 



o]7> 4^, J=efl°l<^2) Xll**!*^ £ *|2*««*HM *£S*H*S.tl-*.2.«l. J=efl°]<^ % 



7fl°l-g-M0SFET£r 3. 7fl<>l£^«q o]7(-£]^ ^oj-o) ego) ^-fofls. 3> E.2fltl?H ESS^I 

nl^tKminute) ^27} -y^^ ufl2] 2] 7)^-8-^ *fll S '*2**fi8*MHM- Tfl^Jl 

S\5L <JSL^*># #1^71 2]^ H fl-!d 0 l ^12^5.^31 2 «± 3l *f|l«];£.*(|^Sl ^)3^^<>11 ^^SlJl >Hl2«V 

# 3} o.-s, n ^J-^SHMh Tfli^s.^ ^aj^^ 7fli«}-£^i#o)i ^^sjai ^jS^*!-* #)SM ^tb afl^l ^1 



£ 1-8- AlJl^^ol 71^-^2) ^-^^^ofl ^5]^ ^-o>2) ^- ^-^21 ^11^7-1 oflofl ^^>^ CMOS-ffl^^ 71^-^2) 

sl^-i^-^Hl- -SLo^i}. £ 2^ 7l«-flsl ^-^^€-¥-21 ^liL^Sl-I-o] ej^i^a ifl2l ^2) ^ll^Al^|ofl 
^Z}^ CMOS-Jfl^2] 7]^->fl2l cf^£ * 2)€-g^-Efl£» a.^^cf. £ la ^ 2a^ 4i^-g^-=-7l# 
21- ^1 ^H*MOSFET-fr ^-^^^-if -^e^- iLoj^^ £ lb ^ 2b zl"^ 5. la 

S 2a<^] ^ £.91 ^-^^^-r- ^ ^<H*MOSFET«fl ^-S-*Vfe ^^^Efl£o|cf. 
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CM0Si!!33 3*^(3^)^, P33S3 713(101), P^3£333(101)3 tfl^ofl zl oj« 7 > P^3fe33 

3(101)3 a^ofl M#3 P3€fKl02), P33:E37l3(101)3 K^o]} i^#3 P^^#(10?)^ol] 333^7B*- 
3330.^ 7 |^^ p+ 335L3<^1-(103 « 123), P33£333(101)3 KW} ^#3 P3l8#(102)3 
#i^o)l cfl3=33 333 33H33-& ^ 3<H-&-MOSFET(201), P^€*(102) 3 P + 3351333(123)011 3 
n #3333 33*MOSFET(201)3 3^3-b N + *§35L3<33(105), P*g€#(102) 3 P + *g«K51 

^1^^(103)011 3*B *333 ^)i^ H ^o| * fl i<3«<y N+ 335:333(106), 3l33(106)o)l 333 3333 P« 
351333(101)3 a^ofl P*§1l*(102)3 ii#S^o)l cfl^Tfl 333 33H33-§- 3* 33333-8-MO 

SFET(209), 33-8-MOSFET(201) 3 3 33*!^ *MOSFET(209) Afo]o| $43 *)]135133 32333 N + 
51333(107), ±^^3r7]3.*\ 7]^fe 3lMOSFET(202), 3 ^333^33.sL3 3^3* *1]2MOSFET(2" 
03)* ^333. 37flii| *£*q<8qgol N+ 335l33°41-(105, 106 3 107)* 3^3-1- 3^33 3 tf| a 
3 3 ^-(junction) 3 °]SL 33ll ^ 333, 3 37^2] al^cg crts ^ 3^ gj.^ ' 

-§"3 o.S 3333 3 33a°l7> 3# <&£*H<83#3 *£#«35= 3 33333* 3=3 3351 

^333 &5£33, 7]*fi* 2^ ie^^s ufl33 3533. 

33! 33 3333(V T )-8r 333il3-8-i='iS3^3(209)3 33H3 3-3331 3-i5^(cp R )# *I)3.8-M0SFET(2 

oi)3 ^svfe^H^ansL^^c), " 

CM0S€33 7)^-^ 32MOSFET(203)-§- *sfl 3333. 

3*35L* ±^&^7]3.*1 7]^§Kr *fl3-¥-3MOSFET(204), 3##3 3^-8-MOSFET(205)3 31* 
•ilofl 333 3##3#3-8-33))33(207), 3*#§13*-8-MOSFET(206), $ 3*#3 3**MOSFET(206)3 ^ 
i 51* i=3|?]<H| ll*#3#3-8-3sl]33(208):5L ^?333. 

32MOSFET(203)* 33-¥-3MOSFET(204)3 3333. 3##33^-8-MOSFET(205)3 #**e| 3<£-8-M0SF 
ET(206)* 32MOSFET(203) 3 *l3-?-3-MOSFET(204):33 3333. 

3lMOSFET(202), 32MOSFET(203) 3 33MOSFET(204)* 3333l"(VDD $ VSS)?H 3=851 3333. 
3233(N + 3351333; 107)* *)UMOSFET(202)3 7fl3.E.33-o)l 31^3. 

P + «*£^«9^#(103 3 123)* 333^1 N + $i£5=*l|<S3(105)* 3333(VDD)o)] 3333. 33333-8-M 
OSFET(209) o>2flo)l ^^3* ^3*. ^H-8-MOSFET(201)o11 S-°-efl^3 ^^l ?l7>« nfloll* ^<H-g-M0SFET( 

201) ot-efls] ^3^.4 ^H-8-MOSFET(201)oil sl-o]^^^ ^<y- ol oj 7 ). € nflo,]^ ^<>1*MOSFET(201) ofefl^ 
^iLx} ^H^., ^H7l(H)S-¥-El3 ^^^"^(Vt)^ 3sfl ^01^4. 

°13^ ^3«7flfe, ofl* a«S«a-(VDD)«>l 3.3V, ^lH-8-MOSFET(201)«Hl ^leflt3 ^^-©1 o] 7 >^ nfls} ^oj. 
ol 5.0V, S+N»83 ?17>* =1)3 ^<a-ol 1.0V ^3^L ^?13^^-8-M0SFET(209)ol] *17}-S)fe ^oj- o) 3 

<a °fl ^ 544. 

o] ^a]^]cH] ^-^sffe CM0S-ffl^3 71-g-fi* £ i a ofl a. 01 5j^-o] o] ^Al<^13 ^-^^#-?-7l-p^^^(i02) ^ P + ^ 
*E«0<8 3(103)<H1 3«» 1-3^ ^U^is.^3 ^U^3?l N + ^^£^oj3(106), ^U33(i06)o)) 01^^^^° 
^^3-a^MOSFET(209), S ^H*MOSFET(201) ^ ^ ^3^^*MOSFET(209) «>a€ >«1^£«83 ^ 

20130J N+ ^HV£^o|o^ (107)o11 ^A^cf^ ^01, sio* ih ^.oj CM0S€^3 3*-fi3* 

^ll^S.^3 ^ll°J3(106). ^)120J3(107) ^ ^^3^^*MOSFET(209)* WW o)^s- -o)|a^ 

^11^3(106)3 ^1233(107)* *«««^.aAi 71^*3-. ^I2o|^(io7)3 ^1133(106)3 ^3^.3^3' 
^3-H.a, Aii^^oi -§r33ir 7l^fe, ^I33(i06)ofl3 ^-^^«3 ^15:331:3 ^)l233(i07)ofl ^333. 

£ lbofl ?J3^, ai^^^s-o] ^I233(i07)oi]3^33^ ^ 33331-3 ^3 3*3* mosfet( 

202) 3 *MS4M ^.3:* «fl3 ^33*-?-3 3^-8-^=* ^12^33 3^-8-^(01)333 3^33#ol *)123 
3(107) 3 ^1133(106)0)1 #33* 3* ^. 33#3 ^=3 S* 3* MOSFET(202)3 33ho)13 ^3 
333*-¥-3 7H*»* ^11333 7^*^ 323^3 3^-8-3* 333 333 3^^.^(02)3 #3 Sfcf 
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XI* ^. -tl^^^Vl-ol ^)2<g^(107)ol|o}- ^^jSlfe ^-f. 7W**fr CHHBM*]^, *ll<3°4(106WH 

€ <SJt*l«|*5E. *I|2<8«H -tlX^SH-^ i«h5l°5L. ^^-SioflAisl #£fe tg^vsj ^ o^ #21 7 > VT ' -§- 

C2S1- ^-°jsi-4. 



V=Q/C<^1°.S. ^12^^(107)S1 7}*$-%-*&°] ^Sl^ nl^^sj-S-cHl tfl^V ^«g-fi] igSfrfe ^7>^cffe ^o) oj-sl*) Slcf. 
^U^t^fil ^112^^(107)01 ^ll^S^Sl ^11^^(106)^4 3-°-, SS-Ofl^Sl #5.^ 33. 

^ sm. 

°1 ^H^l *lM-g-MOSFET(201)*l- ^^l^-M^-g-MOSFET(209)«fl tfl*lMfe, S^-fr *I«H*M #.8fl *H vg^o. 5. E 

^*lfe 5!^ €-3*lW# ^ ^ 51^3^ safe °1 ^^Hl7> -fMWTfl ^ SU^fe 
3 o. ^ o-^ 

^l-* 0 ! 71^-121 ^s\±= -S-<L>21 -g- ^12^^10)101] CMOS^^si 71-g-^s] * ^ 

^-g-y-Efls.* iL^^Jl, £ 5a ^ 5bfe 7]£<fiS] ^#^^-2] o-)~I-o| el^f} ^2) <g-«32] 42<gA]<>flo| 
CMOS^l^s) 7]-£-lj]S] ^ Bl^^-a-EflS* Ji^cf. 

ol ^Aloflofl -g-tg-sffc. CMOS-ijUife, ^H-g-M0SFET( 201)«>1 ^ (depletion) q°)5L *lH-g-MOSFET(201)2) *H*i 
<^^(108)ol N + ^«V£^1°J^(105) ^ *H2°j°3 (107)2] ^£«§1"4 -g-^tb ^S^-fr 7>^cffe *o], ^l^HHl # 
'S-SHr CMOS-H^^I-te 4=.cf. Zl #21 ^|l^AlofloflA^«2). f.oJ*>2.S., ZZ -M^^ -«Bf«tf. 

nsl°.S., ^^(VDDH 3.3V, *lH-g-MOSFET(201)°l) o]7>sl^ SH^o] x\<$ 0 ] 3.3V, o] 7 }s]-b .S.-f efl'tfi] 
#<£°] 0V zislal ^^^^^-§-MOSFET(209)ofl °j7l-s]fe &<&o] 3.3Vs\^, ^ *i#ii^-g-MOSFET(209) ^ 
■g-MOSFET(201) o>EfloflA^ ^^^-^fe #<3-g- aV^-sJ-^ ^ 

cf-S-^S, £6^E7f % v 2i5}<^, t^3l 3113-gAloflol] ^^>fe ol^#^J-^# ^^^4. 5. 6a 5J 6bfe ^JL^S)- 
»Ol 71-g-iSSl ^^^«-^.<Hl ^^jSlfe -f-o>2l ^"^21 ^l3^Alo)lo11 ^^Sl-^CMOS-a^2l 71^-^21 * *\ ^ 

^EflEf iiol^j!, £ 7a « 7bfe 71^-^21 ^-^^^21 Als^o-l-lrol e]^^ nflo] ^.^o] ^ 3 ^AHlofl ^-tg-^ C 
MOS^l^^l 7l-g-g2l ^-^E. * slsn^^misi- iL^^cf. 

°1 -^ A HH1 ^^SVfe CMOS-i^ife, ^lll^iE^2l ^lll^^^^o] N+ ^HVE^oj ^(126), ^111^5.^2) ^112^^ AS. 

a^21 N + ^oVE^l°Jo4(127) ^ ^)H^-MOSFET(201)21 H.Eflo]o.s^ 7)^S>^ N + ^aVESll'g^dOS)^ 

£1- ^ 3%£ols.o| ^l^AHlcH) CMOS-a^affe 4=4. -g-^tl- AV-g-sl-fe 5J#^ ^l^Aloiloil 

^^l^j o.S.fe, ^H^-MOSFET(201)21 Sefloj o.S.^ 7l^-S>fe N + ^al£^loJ°4( 105)2) ^ ^^olofl 

"1*H, ^ll^S.^21 ^ll^^°J N + ^^^^^(^e) 32 *1113i:E*§2l ^12^^01 N + ^«V£*ll ^^(127)^^2] .g. 

c-1 ^-ji c-1 34. nei^S, 3^ *^#^-£fe ^ SUJ1, *^#fe£ 

7> ^£)fe ^-^ 7l^^-^o] ?ViS ^ jacf. N + ^ «V£511<g ^(126)21 #3fe N + ^S>3ESll^q (127)21 ^fliitf c| 
^£ Slcf. nal°.S., N + ^Sl-SSlloj^l-t^e ^ 127)2] ^^o)l-ol ^-oj^n].^, N + ^«l£s)lo| °4(126)2l # 
^•#*S.fe ^ ojc].. n ^-2] ^12^aHH >S-«3-*>^ CMOS^^Sl ^sj. ^9J*V4. 
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nejiLsL, P^«*(102), ^l^H^S] *fll<gq°l N + ^tiV£5fl^«(126) ^ afll^IE^ ^(2*9^^1 N + 1! «K£sfl <3 
(127) ?Hfe %Qo\) ^#o] ^ oj 7 | nflu-o,] ^v £7 ^ ^sjji 7 ] ^^.^( C) of ^ eft o p g a) 

°1 -a*l«HM, ^ll^S^S] *||i<8«Jo! N + ^aVE*^ "3(126), >H)l^i£^Sl ^2*9^^1 N + S*£«fl«g^(127) *ll 
<H*MOSFET(201)S] 7l^-*>^ N + ^HSfl^ «Ul05)^ 3<g<31-£r 5 3^?H7> cfa^l 

D J, afll^H^S] *)ll<^(126) g ^lll^3£^Sl ^12<3 ^ (127 )£ lr^#^£ * ^ 7} <&JL, ZL 

3* €-2.^ 

7fll}7>, ^l3^A|oi]S] ^)<>1-§-MOSFET(201)2] ^^^«(108)^r *fl2^A|a|HA^B] ^^o)x)ny ZL^}, ZL 

7 J"^(enhancement)^ t! ^-foflS. °] ^^}4}<= i \)^ ^<^^1 JL-Bfa}- ^^tb Jl^V ^<>|^ ^ 514^- ^tf- s[.S_ 

nf^-o.^., £ 8 ^ £ 9« 1W1 ^14^^1^H1 *W}*r Jl*fl *1« 51 8a ^ 8bfe -ti^sy 

^■el|i£# j£<^ji £ 9a ^ 9b^ 7]^.^^ ^-^^^s) a] J:*^)--!-^ 3413 nfloj m^o] ^ajaHH a^^ c 

o] aJai^oH CMOS-ffl^-b, 71^*1^3. -fr*l«(jGL3€) P + ^aV£^l^^(109)ol *fll*i51*|S] ^U^-ilN 

+ ^#5^1^(126)3 S^ofl $0} *fll^AHH ^v^).^ CMOS^sHr c|-scf. 0. tfj-2) ^-fr *fl3^ 

A HH ^^Ri- CMOS SI =f-^ %-<£-s}Z.3., ZL -M^-g- ^^vq-. 

ZL5\B.S., ^51^4 AV^u^o] T^l^ofl^-l ^-ff-7}- T-M^l ^ o|j7 Jf^^^-ofl ^o]^^ 

o) ^[a]<^]<h)a^ p+ ^aV£^]^^(l09) * ^i]3^Al^^ N + ^(126)^1 ^-^S)^^V, n^l, P + 

^ 9XJL ZL^ ^^o)]l-o)|A^ ^] 4 AjAl^o)]AiS|. ^-A].^ 3L3f7> <g<^^ ^ oJ^-O. ^-^.olcf. 

7flt+7K 4 ^Al^oflA^, P^BV£^]7l^Ol A^Sl^^n]-, N ^ aV E ^ 7 | ^-o] A]-^.^ ^£ ojcj. 

^^^•g-MOSFETSl ^"i^^ ^ ^ll^S.^^ ^]2^^<?1 N + ^^S^l^^ilS. ^1 ^ ^]2<S^1- A>o|o)l^ 

^*fl P*§€^-§: ^-g-Sbfe ^^i^^^-g-MOSFETol 7fl2<^^^^efl ^Efls] ^| ^ ^-MOSFETS] 

^efl^l Aj-olofl^ ^ol-g-MOSFETSI afl^^^^- ^sfl P^^#o) A]~g-=J o.^.^ oj^o] ^ cfls)) 2 &#}2) <Qa}%-& 

^ol-8-MOSFETo] ^fl^oi ^^^-8-MOSFET ^ ^fl °1 -§-M0SFET?>s] 3^7fl^ Aj-g-s)-^l 
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3 ^ll^Sls) *|)2<33f<HHSl *-£-§-^£* ^ ^^ol^ol ;HH-g-M0SFET3 *^1-^3E ^ ^^a<>]Ji' 

#7f« ^ &J1 #^^«-SL#^r ^ Sic)-. 

7i^^^5. -a-^ifi p + ^s^^-a- ^n^s^si ^i i ^ ^ °j N^^-i^]^^^ *g^«4. =iz\°3., 

4i« *r SI ^Ji-tl|-tol2:H|^ ^ ojq-. 
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